Purpose: To present a case of inadvertent corneal pigmentation as a complication of cosmetic eyelid tattooing. Observations: A 63 year old woman presented with left eye redness and irritation 3 days after undergoing permanent eyeliner tattooing of her upper and lower eyelids. On ocular examination a black pigmentation of the nasal cornea in her left eye was observed, with associated conjunctival injection. Initial slit lamp attempts of pigment removal were unsuccessful. A surgical attempt to scrape the pigment in the stroma was only partially successful due to the penetration of pigment particles in between stromal lamellae. Microanalysis spectroscopy was performed on a specimen of pigment taken from the eyelashes in order to attain the chemical properties of the material and assist with further therapeutic strategy. The analysis revealed an organic inert nature of the material (mostly carbon and oxygen) and ruled out presence of dangerous components such as copper and lead. Due to minimal inflammatory reaction and the non-central location of the corneal pigmentation, the patient remained under close observation, treated with lubrication and no further interventions, until complete resolution by 6 weeks. Conclusions and importance: While the procedure of cosmetic blepharopigmentation is considered relatively safe, it bares many possible complications, ranging from mild dermal irritation to vision-threatening conditions. Our case of inadvertent keratopigmentation demonstrates the potential dangers of this procedure, and the importance of medical supervision and intervention in cases of complications. Vision preservation in this case was enabled by the midperipheral location of the pigment penetration.
Introduction
The cosmetic procedure of permanent eyeliner tattooing, known as blepharopigmentation, is a very popular periocular procedure. During blepharopigmentation, pigment is inserted into the superficial dermis layer via a tattoo needle, to create the appearance of permanent eyeliner makeup. 1 Although the pigments are considered relatively inert, they can sometimes cause side effects, ranging from mild inflammatory or allergic reactions, pigment misapplication, to serious functional eyelid compromise. [1] [2] [3] [4] [5] [6] To our knowledge, no cases of intrastromal pigmentation as a complication of blepharopigmentation have been reported. Our aim is to present a case of an immediate, potentially vision impairing, complication following blepharopigmentation procedure, of inadvertent deep stromal pigmentation.
Case report
A 63 year old woman presented to the ophthalmology emergency room with complaints of redness and irritation in her left eye for the past two days. She had no previous medical or ocular history. Her visual acuity was 6/7.5 in both eyes. On initial examination of both eyes a thick black pigmentation line of both upper and lower lash lines was evident. In the left eye there was conjunctival injection and on the nasal part of the cornea there was a large black pigmented stain (1.5*0.5mm) with small satellite stains surrounding (Fig. 1 ). There were no signs of epithelial erosion, stromal inflammation, or infection of the cornea, nor any signs of perforation. The anterior chamber was deep and quiet with no signs of intraocular inflammatory response. The examination of the right eye was unremarkable, and the fundus examination of both eyes was normal.
Additional history evaluation revealed that three days prior to her examination in the emergency room she had undergone a cosmetic procedure of permanent eyeliner tattooing on the upper and lower eyelids of both eyes. The patient was not aware of any complications during the tattooing. On the following day she started feeling progressive irritation in the left eye, therefore seeking ophthalmologic examination.
A first attempt of removing the pigment was performed at the slit lamp in the emergency room, with a 23G needle that is usually used for T removing metallic corneal foreign bodies. The pigment was only partially removed, with most of it still remaining in the stroma. She was treated with topical antibiotic ointment. The next day a second attempt to remove the material with a surgical blade was again only minimally beneficial and she was scheduled for surgical corneal scraping. Two days later, in the operating room, the epithelium above the pigment was scraped, after which a burr drill was used to try to remove the pigment particles in the stroma. Most of the pigment was successfully removed, yet deeper pigment particles remained, which could not be reached safely without risking a deep stromal scar or even perforation. A specimen of the pigment material was taken from the eyelashes and sent for spectroscopy microanalysis. A therapeutic contact lens was placed on the cornea, and the patient was released with topical prophylactic antibiotic eye drops.
On examination the next day, there were deep stromal remnants of pigment, with no signs of infection, and minimal conjunctival irritation (Fig. 2) .
After 10 days, the laboratory results returned, specifying the chemical properties of the pigment. The material contained mainly carbon, oxygen and potassium, and small amounts of calcium, sulfur, chlorine and phosphorus. The presence of lead or copper was ruled out.
Due to the inert nature of the material contents, the minimal inflammatory reaction, and the non-central location of the staining -after discussing with the patient the possible risks, benefits and alternativesno further interventions were performed and the patient remained under close follow-up. No further complications occurred.
On examination 16 days after presentation, VA in the left eye was 6/ 6, and a relatively small amount of corneal pigmentation was observed, with resolution of the conjunctival injection (Fig. 3) .
Discussion
While blepharopigmentation is considered a low risk cosmetic procedure, its location bares risks of severe harm to the eyelids and ocular surface.
Previous reports have described various possible adverse events and complications of blepharopigmentation. Vagefi et al. 6 reported on four patients with inflammatory granulomatous eyelid reactions, in the first days and up to 1 month following blepharopigmentation procedure. Moshirfar et al. 5 described a case of a 54 year old woman with inadvertent conjunctival limbic pigmentation, treated with surgical excision. Monya De at.al 7 presented a case of iatrogenic full thickness eyelid penetration and inadvertent bulbar conjunctival pigmentation during eyelid tattooing. Lee et al. 8 examined the effects of permanent eyelid tattoo on meibomian glands function and anatomy, showing a significantly lower tear break-up time and higher meibomian gland dysfunction in patients after eyelid tattooing compared to a control group. We describe here the first case, to the best of our knowledge, of inadvertent stromal keratopigmentation following blepharopigmentation. The advertent use of keratopigmentation has been applied in ophthalmology for many years. Typically it is used for cosmetic restorations in cases of unacceptable corneal opacities and scars. [9] [10] [11] In the past decades it has also been increasingly used to correct visual disturbances such as glare and diplopia due to iris defects. 9, 12 In our case the cornea was pigmented as a complication of cosmetic eyeliner tattooing. We do not know whether this occurred during the procedure or afterwards, as a consequence of the patient rubbing her eyes. The corneal pigment was imbedded deep in the stromal layer, as is intentionally done during keratopigmentation, which made it difficult to completely remove the pigment without risking deep scarring of the cornea.
The inks being commonly used in permanent makeup tattooing today contain iron oxide pigments which are insoluble in water and mostly organic solvents. These materials used widely in cosmetics are relatively inert and usually well tolerated by skin contact. 1 Of course, they are not intended or tested for ocular surface reactions. The chemical properties of the pigment sent for analysis from our patient indeed revealed mostly organic components, without presence of lead or copper which may be harmful to the cornea and cause local irritation and permanent opacities. It thus appears to us that the main dangers from such complications of blepharopigmentation are of ocular surface penetration and discoloration as well as a local inflammatory reaction. In this case, due to the inert, non-toxic features of the material and the non-central location of the staining, which did not affect the visual acuity or comfort of the patient, it was decided to continue with conservative treatment and close follow-up. No further complications occurred.
Conclusions
We report a case which demonstrates the possible complications of blepharopigmentation, risking damage to the corneal surface and visual axis compromise. This case, as well as other possible complications mentioned above, emphasize the importance for professionalism of those performing the cosmetic procedure, and medical supervision in case of complications.
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